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Introduction: Food insecurity is associated with adverse health consequences in women, especially pregnant ones. 
Present study is aimed to investigate prevalence and predictors of food insecurity among pregnant women. 
Method: A cross-sectional study was conducted on 394 pregnant women in Qazvin during November 2016–May 
2017. The Household Food Insecurity Access Scale (HFIAS) was used to assess food insecurity among pregnant 
women. Besides, the relationship of demographic, midwifery and socioeconomic factors was investigated using 
Chi-squared and logistic regression tests. Then, the obtained data were analyzed in Stata-12 software at the 
signiﬁcance level of 0.05. 
Findings: Nearly 44% of the participants had food insecurity. In multivariate analysis, only husbands’ unemploy- 
ment and unwanted pregnancy were associated with food insecurity; thus, the chance of food insecurity among 
women with unemployed husband was higher than the women with employed husband by 4.7 times [OR (95% 
CI) = 4.69(1.64, 13.42)]. Furthermore, the probability of food insecurity among the participants with unwanted 
pregnancy was twice more than those with wanted pregnancy [OR (95% CI) = 2.07(1.14, 3.74)]. 
Conclusion: Unemployed husband and unwanted pregnancy are related to food insecurity among pregnant 
women. Nevertheless, due to the nature of this study, it was not possible to clearly specify the path of such 
a relationship. To reduce food insecurity among pregnant women, it is essential to take all the necessary mea- 
sures for providing ﬁnancial supports for pregnant women through diﬀerent ways in order to reduce the stress 
and worries caused by ﬁnancial burden of pregnancy, and to improve nutrition quality and eating behaviours 
among pregnant women. 
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Food insecurity is deﬁned as limited or variable access to suﬃcient
utrients and safe foods, and limited or variable ability to achieve ac-
eptable foods through acceptable ways ( Hasan-Ghomi et al., 2012 ). In
act, food insecurity refers to the lack of access to food and it also em-
races the perceptive aspect including insuﬃciency of food in terms of
uality and quantity, social unacceptability of food and worries about
ood. Besides, it is a consecutive experience, which is initiated from wor-
ies and anxiety about food at the household level and developed to the
mergence of hunger among children ( Payab et al., 2012 ). 
Food insecurity has been known as a major and severe problem in
ublic health during the past two decades and, thus, has been highly re-
arded by people, experts and policy-makers ( Najibi et al., 2013 ). The☆ The authors would like to appreciate Research Deputy and Health Deputy of the u
or their participation and cooperation in this project. 
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eceived 2 November 2017; Received in revised form 15 March 2018; Accepted 20 J
266-6138/© 2018 Elsevier Ltd. All rights reserved. ost recent estimation of FAO indicates that nearly 805 million peo-
le have been suﬀering from chronic malnutrition during 2012–2014.
esides, during the same period, the prevalence of malnutrition at the
lobal level and in developing countries has been 11.3% and 13.5%,
espectively ( Fao, 2014 ). 
Furthermore, the prevalence of food insecurity in Iran has been
nvestigated in various studies using diﬀerent questionnaires. For ex-
mple, the prevalence of food insecurity in Yazd, Shiraz, Tehran and
abriz has been reported to be 30.5% ( Karam Soltani et al., 2007 ), 44%
 Ramesh et al., 2010 ), 52.8% ( Hasan-Ghomi et al., 2012 ) and 36.3%
 Alireza et al., 2006 ), respectively. 
Some of the factors associated with food insecurity include low in-
ome, female-headed household, number of children, minority race,
evel of assets and socio-psychological factors ( Laraia et al., 2010 ). Foodniversity, authorities of the medical centers as well as all the pregnant women 
n, Iran. 34197-59811 
radi). 
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R  nsecurity can result in adverse health consequences in various groups.
ousehold’s food insecurity can be very important, especially among
omen, because reduced consumption of micronutrients among women
t the age of pregnancy can lead to a signiﬁcant reduction in the con-
umption of fruits and vegetables as well as a considerable increase in
rregular food patterns ( Laraia et al., 2010 ). 
A pregnant woman’s nutrition status, due to its eﬀects both on the
other and on the fetus, is one of the major worries of health experts.
ne of the main causes of pregnancy-caused mortality is the moth-
rs’ poor nutrition status. Pregnancy imposes an excessive burden on
he body processes and systems, which can lead to the increased vul-
erability of women in diﬀerent forms, including nutritional disorders
nd nutritional anaemia ( Holeye et al., 2014 ). Proper nutrition during
regnancy is vital for optimal growth and development of the fetus;
n the other hand, food insecurity during pregnancy is associated with
oor diet quality, especially reduced calorie intake ( Hromi-Fiedler et al.,
011 ). The mother’s food insecurity would result in the increased proba-
ility of low birth weight ( Borders et al., 2007 ) and might be associated
ith the increased risk of birth-speciﬁc deﬁciencies such as CLP (cleft lip
nd palate), transposition of great vessels, tetralogy of fallot and spina
iﬁda ( Carmichael et al., 2007 ). Among pregnant women with HIV, poor
utrition status, which might be resulted from food insecurity, can in-
rease the risk of vertical transmission of HIV to the baby ( Gillespie and
adiyala, 2005 ). Further, reduced mental health of mothers is related
o food insecurity ( Laraia et al., 2006 ). The mental factors, including
epression, stress and anxiety that are associated with the household’s
ood insecurity in a dose-response relationship, indicate that the poorer
he food insecurity status, the more the symptoms of these mental fac-
ors would be ( Hromi-Fiedler et al., 2011 ). 
Thus far, several studies have been conducted on the prevalence of
ood insecurity in Iran. According to these studies, the prevalence of
ood insecurity among ordinary household ranges between 20 and 60%,
hile it ranges from 75% to 86% among the families with low income or
emale-headed households. Moreover, the predictors of food insecurity
ave been investigated in several studies, among which increased family
ize, birth ranking, education, job status of parents, family income and
conomic status can be mentioned ( Alimoradi et al., 2015 ). However,
he prevalence and relevant factors of food insecurity among pregnant
omen have not been studied yet. The increased nutritional needs and
resence of psychological states during pregnancy can lead to challenges
or desirable nutrition among pregnant women and expose them to the
isk of food insecurity. Therefore, the present study is aimed to inves-
igate the prevalence and predictors of food insecurity among pregnant
omen. 
ethod 
The present descriptive cross-sectional study work conducted on
94 pregnant women in Qazvin during November 2016 to May 2017.
ccording to Alimoradi et al. (2015 ), who systematically reviewed
he prevalence of food insecurity in Iran, the prevalence varied from
0% to 60% overally which increased to 75- 86% in households
eaded by women, and low-income households ( Alimoradi et al.,
015 ). Considering the lowest possible prevalence of 20%, 0.02 pre-
ision and 𝛼 = 0.05; the sample size was calculated based on the below
ormula. 
 = 
𝑧 
2 (
1− 𝛼2 
)𝑃 ( 1 − 𝑃 ) 
𝑑 2 
After dividing Qazvin Province into four geographical regions, three
enters were selected from each region through randomized cluster
ampling method. Sampling in these centres was performed via con-
enient sampling method. The inclusion criteria included intrauter-
ne pregnancy, gestational age of 10–30 weeks, lack of chronic medi-
al problems and lack of gestational complications. If the participant26 ad the inclusion criteria as well as the tendency to participate in
he project, then the questionnaire of demographic, midwifery and
ocio-economic characteristics as well as the Household Food Insecu-
ity Access Scale (HFIAS) was completed by the researcher through
nterviews. 
HFIAS is a simple instrument for measuring food security, which
eﬂects the household head’s feeling about food insecurity of the self
nd the family in the form of some conversational statements. HFIAS
as been designed as a simple and fast approach to measure the ac-
ess component of food security. In HFIAS, questions do not directly
efer to the nutrition quality, but cover the household’s perception of
he changes in food quality regardless of the actual nutrition compo-
ition. Validity of this questionnaire has been conﬁrmed in the study
onducted by Salarkia et al. on the families residing in Varamin City
 Salarkia et al., 2011 ). Based on this questionnaire, individuals are di-
ided into four groups: Food secure (0–1 point), Mildly food insecure (2–7
oints), Moderately food insecure (8–14 points) and Severely food inse-
ure (15–27 points). Reliability of this questionnaire was investigated
n the present study through test-retest method in a two-week inter-
al among a 30-participant sample of pregnant women. The intraclass
orrelation coeﬃcient of 0.85 implied reliability of the instrument. In
his study, the participants were allocated to two groups of Food se-
ure (0–1 point) and Food insecure (2–15 points) based on the obtained
cores. 
The demographic, midwifery and socioeconomic characteristics
ere investigated via questions on age, education, husband’s education,
ob, husband’s job, living place, living place ownership status, economic
tatus, gestational age, number of children, pregnancy status and gender
f fetus. 
Finally, the collected questionnaires were imported into STAT-12
oftware and data analysis was performed using Chi-squared and logistic
egression tests at the signiﬁcance level of 0.05. 
thical considerations 
The research proposal was approved by institutional research com-
ittee and also institutional ethical committee. The permission let-
er required for presence in medical centres was obtained. After ob-
aining the permission for the intended clinics, the researcher intro-
uced himself to the participants. After expressing the research ob-
ectives, assuring the participants about conﬁdentiality of their infor-
ation and their liberty for participating or not participating in the
roject, and also after obtaining the written informed consent from the
ualiﬁed pregnant women who tended to participate in the research,
he questionnaires were ﬁlled out by a well-trained co-worker through
nterviewing. 
indings 
1- Demographic, midwifery and socioeconomic characteristics of partici-
pants 
The majority of the participants (58%) aged between 25 and 35 years
ld. Besides, the majority of them were in the second half of their gesta-
ional age. More than half of the participants (53.8%) had no children.
ost of the participants as well as their husbands had non-academic
ducation. Among the participants, 35 women (8.9%) and 23 husbands
5.8%) were unemployed. Furthermore, the majority of the participants
82.5%) had wanted pregnancy. The remaining information is presented
n Table (1). 
2- Prevalence and relevant factors of food insecurity 
Among the participants, 173 (43.9%) had food insecurity ( Table 1 ).
esults of the univariate test indicated that having more than one child,
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Table 1 
Socio-demographic attributes of participants. 
Variable No % 
Food security 
status 
Food 
secure 
221 56.1 
Food 
insecure 
173 43.9 
Age (year) 25 > 120 30.5 
25 to 35 228 57.9 
35 < 46 11.7 
Number of 
children 
No child 212 53.8 
1 131 33.2 
2 39 9.9 
≥ 3 12 3.0 
Gestational Age 
(week) 
< 20 142 36.0 
≥ 20 252 64.0 
Educational 
status 
Non 
academic 
261 66.2 
Academic 133 33.8 
Husband’ 
educational 
status 
Non 
academic 
276 70.1 
Academic 118 29.9 
Job Housewife 359 91.1 
Employed 35 8.9 
Husband’ job 
Unemployed 
23 5.8 
Employed 371 94.2 
Residency Urban 383 97.2 
Rural 11 2.8 
Pregnancy 
willingness 
Wanted 325 82.5 
Unwanted 69 17.5 
Fetus’ gender Female 157 39.8 
Male 152 38.6 
Don’t 
known 
85 21.6 
Residential 
home status 
Landlord 174 44.2 
Tenant 220 55.8 
Perceived 
economic status 
Week 194 49.2 
Moderate 169 42.9 
Good 31 7.9 
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pducation of the woman and her husband, husband’s job and pregnancy
tatus had signiﬁcant relationships with food insecurity. Those variables
f the univariate analysis, which had the OR of less than 0.8 or more than
.2, were imported into the logistic regression. By controlling the prob-
ble intervening variables, only the husband’s job and pregnancy status
ad signiﬁcant relationships with food insecurity so that the probability
f food insecurity among the women with unemployed husbands was in-
reased compared to the women with employed husbands by 4.7 times
OR (95% CI) = 4.69(1.64, 13.42)]. Moreover, the probability of food in-
ecurity among those women with unwanted pregnancy was twice more
han those with wanted pregnancy [OR (95% CI) = 2.07(0.14, 3.74)]
 Table 2 ). 
iscussion 
This work was the ﬁrst research, in which the prevalence and pre-
ictors of food insecurity were investigated among pregnant women in
ran. Based on the results, almost 44% of the pregnant women partici-
ating in this study were food insecure, which was signiﬁcant. Due to the
ncreased need for food during pregnancy, pregnant women are more in-
uenced by food insecurity and food insecurity during pregnancy is of27 reat importance due to its relationship with gestational consequences
nd complications ( Laraia et al., 2010 ; Borders et al., 2007 ; Ivers and
ullen, 2011 ). In the study conducted in Nigeria, the prevalence of food
nsecurity among pregnant women was reported to be similar to the one
n the present study (42.2%) ( Sholeye et al., 2014 ); however, in another
tudy conducted in North Carolina ( Laraia et al., 2010 ), only 8% of the
regnant women were food insecure, which was insigniﬁcant compared
o the present investigation. 
In the previous studies, the predictors of food insecurity among preg-
ant women included low income, low education, higher number of
hildren, higher age of mother and mother’s being housewife ( Laraia
t al., 2006 ; Shariﬀ et al., 2014 ). Findings of the present study showed
hat one of the predictors of food insecurity among pregnant women
as having unemployed husband. Since only 9% (35 individuals) of
he studied pregnant women were employed, the economic burden of
he family was on the husbands’ shoulders; thus, unemployment of
he husband could signiﬁcantly increase food insecurity among preg-
ant women by aﬀecting the family’s economic status. Another pre-
ictor of food insecurity among pregnant women participating in this
tudy was unwanted pregnancy so that the chance of food insecurity
mong women with unwanted pregnancy was twice as much as those
ith wanted pregnancy. Various studies have shown that problems such
s depression, anxiety, stress and reduced self-conﬁdence during preg-
ancy can be associated with food insecurity during pregnancy ( Laraia
t al., 2006 ; Casey et al., 2004 ; Hadley et al., 2007 ). Therefore, the men-
al burden caused by unwanted pregnancy can be considered as one of
he reasons for the relationship between food insecurity and unwanted
regnancy. 
Although some of the variables exhibited no signiﬁcant relationship
ith food insecurity, investigation of the adjusted OR rate indicated
heir importance for this issue cannot be disregarded. For example, hav-
ng two or more children exhibited no signiﬁcant relationship with food
nsecurity, but investigation of this variable indicated that having two or
ore children would increase the probability of food insecurity among
regnant women compared to the families without any child by 74–
0%. The same point applied for the education of the woman and her
usband so that non-academic education of the participants and their
usbands increased the probability of food insecurity by 44% and 60%,
espectively. Moreover, although the household’s low income is consid-
red as one of the major risk factors of food insecurity among pregnant
omen ( Laraia et al., 2006 ; Sharkey et al., 2011 ) and in diﬀerent popu-
ation groups ( Chaparro et al., 2009 ). the relationship between income
evel and food insecurity was not investigated in the present study; in-
tead, the participants were asked to estimate the economic status of
heir families and classify themselves into three groups of good, medium
nd poor in terms of the household’s economic status. The results in-
icated that poor economic status, compared to the good one, would
ncrease the probability of food insecurity among pregnant women by
6%. 
According to the above-mentioned results, one of the limitations of
he present study was the small size of the sample. Although the sample
ize in this study had enough statistical power to show the relation-
hip between food insecurity during pregnancy and having unemployed
usband or unwanted pregnancy, it did not aﬀord to demonstrate the
igniﬁcant relationship between food insecurity and number of children,
ducation of woman and her husband as well as economic status, which
ad considerable OR for food insecurity. Accordingly, it seems that in-
reasing the sample size would lead to better results in this regard. An-
ther limitation of the present study was that the cross-sectional na-
ure of the study did not provide the possibility for specifying the path
f the relationship between the variables. For example, in some cases
uch as unwanted pregnancy, it was not clear whether the food insecu-
ity and lack of suﬃcient food caused the participant to assume their
regnancy as unwanted or the unwanted pregnancy led to food inse-
urity among pregnant women as the result of creating psychological
roblems. 
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Table 2 
Results of univariate and multivariate analysis for related factors in pregnant women. 
Food security status Unadjusted Adjusted ∗ 
Food secure (n = 221) Food insecure (n = 173) p-value OR (95% CI) p-value OR (95% CI) 
Age (year) 
> 25 72 (60.0) 48 (40.0) 1 
25 to 35 129 (56.6) 99 (43.4) 0.53 1.15 (0.73. 1.80) 
35 < 20 (43.5) 26 (56.5) 0.056 1.95 (0.97, 3.91) 0.69 1.15 (0.56, 2.35) 
Number of children 
No child 130 (61.3) 82 (38.7) 1 
1 72 (55.0) 59 (45.0) 0.24 1.29 (0.83, 2.02) 0.84 1.05 (0.64, 1.70) 
2 15 (38.5) 24 (61.5) 0.008 2.53 (1.24, 5.17) 0.14 1.80 (0.81, 4.02) 
3 ≥ 4 (33.3) 8 (66.7) 0.054 3.17 (0.91, 11.00) 0.40 1.74 (0.46, 6.58) 
Gestational age (week) 
< 20 83 (58.5) 59 (41.5) 1 
20 ≥ 138 (54.8) 114 (45.2) 0.47 1.16 (0.76, 1.76) 
Educational status 
Non academic 92 (69.2) 41 (30.8) 1 
Academic 129 (49.4) 132 (50.6) 0.0001 > 2.29 (1.46, 3.59) 0.18 1.44 (0.84, 2.45) 
Husband’ educational status 
Non academic 81 (68.6) 37 (31.4) 1 
Academic 140 (50.7) 136 (49.3) 0.001 2.12 (1.34, 3.37) 0.09 1.59 (0.91, 2.76) 
Job 
Housewife 202 (56.3) 157 (43.7) 1 
Employed 19 (54.3) 16 (45.7) 0.82 1.08 (0.53, 2.17) 
Husband’ job 
Unemployed 216 (58.2) 155 (41.8) 1 
Employed 5 (21.7) 18 (78.3) 0.0001 > 5.01 (1.79, 14.03) 0.004 4.69 (1.64, 13.42) 
Residency 
Urban 217 (56.7) 166 (43.3) 1 
Rural 4 (36.4) 7 (63.6) 0.18 2.28 (0.65, 7.97) 0.77 1.22 (0.31, 4.72) 
Pregnancy willingness 
Wanted 195 (60.0) 130 (40.0) 1 
Unwanted 26 (37.7) 43 (62.3) 0.0001 > 2.48 (1.44, 4.27) 0.01 2.07 (1.14, 3.74) 
Fetus’ gender 
Female 92 (58.6) 65 (41.4) 1 
Male 81 (53.3) 71 (46.7) 0.34 1.24 (0.79, 1.94) 0.23 1.30 (0.84, 2.01) 
Do not know 48 (56.5) 37 (43.5) 0.74 1.09 (0.63, 1.86) 
Residential home status 
landlord 103 (59.2) 71 (40.8) 1 
Tenant 118 (53.6) 102 (46.4) 0.27 1.17 (0.83, 1.87) 
Perceived economic Status 
Week 19 (61.3) 12 (38.7) 1 
Moderate 105 (62.1) 64 (37.9) 0.92 0.96 (0.43, 2.12) 
Good 97 (50.0) 97 (50.0) 0.24 1.58 (0.72, 3.45) 0.16 1.36 (0.88, 2.10) 
∗ logistic regression. 
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Conclusion 
Results of the present study showed that having unemployed hus-
and is a powerful predictor for food insecurity among pregnant women.
s previously mentioned, the women with high levels of stress during
heir pregnancy would experience food insecurity with higher probabil-
ty. Unemployment of the husband is related to food insecurity among
regnant women both directly, via aﬀecting the family’s economic sta-
us and, consequently, lack of appropriate access to necessary and suf-
cient nutrients, and indirectly, via creating worries and stress about
roving life expenses. Resolving the living and employment problems
equires spending a large amount of time and money as well as provid-
ng the necessary grounds across the country. These long term measures
ight be inappropriate to resolve the problem of food insecurity during
regnancy. Pregnancy is a vulnerable period and also a proper nutrition
uring pregnancy is vital for appropriate growth and development of the
etus; so, it is necessary to take measures for preventing the complica-
ions of food insecurity and its subsequent damages during pregnancy.
n this regard, an appropriate approach can be the allocation of food28 oupons or food packages to the households during the pregnancy pe-
iod. Furthermore, by reducing the expenses related to pregnancy and
elivery, such as the expenses of ultrasound, diagnostic tests and drugs,
he pregnancy-related economic burden imposed on the families can be
educed, which can help improve pregnant women’s living conditions
nd prevent the incidence of food insecurity during pregnancy. More-
ver, among women with unwanted pregnancy, if the food insecurity
as occurred as the consequence of unwanted pregnancy, psychological
onsultations during pregnancy can help resolve the problem. 
unding source 
The project was sponsored by Qazvin University of Medical Science’s
nancial support. 
linical trial registry 
Not applicable. 
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